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Illinois River Watershed
Soil and Littex/Manure Sampling Protocol

I. Selection of Sampling Locations

A. Sample locations will be selected from either contract growers farms or
company-owned facilities for up to five Integrators. Between one and
three farms/ facilities will be selected from each Integrator. At each of
these farms/ facilities, litter from the poultry houses will be collected.
Collection of litter from the poultry houses will be conducted by the
owner or his representative. Fields where documentation of litter
application from a specific farm and Integrator is available from the
Oklahoma Department of Agriculture, Food and Forestry will also be
selected for sample collection. Between one and three fields will be
selected from each Integrator. Field locations selected will be within
the Illinois River Watershed (see Exhibit “A”, a map showing the
boundary of the Illinois River Watershed, roads, towns and public land
survey grid). Personnel from the Oklahoma Department of .
Agriculture, Food and Forestry will collect the samples from the fields.
If permission is obtained from the owner of the field, staff from COM
may also entry the field and assist in sampling. Neither personnel
from the Department of Agriculture, Food and Forestry or CDM will
sample litter from poultry houses. Considerations for sample
collection from farms/ facilities and fields include:

1. Poultry litter/manure has been consistently produced,
2. Poultry litter/manure is currently being generated,

3. Poultry litter/manure has been consistently (every year for the at
least the past 3 years) applied to land (Litter Application
Locations, “LALs”) associated with the Farm/Facility,

4. Availability of land upon which poultry litter/manure has not
‘been applied (Control Locations, “CLs").

B. The locations should contain the following information for each
associated Farm/Facility:

1. Name of Farm/Facility owner and Farm/Facility contact person,

2. Physical address and location (section-township-range) of
Facility,

3. Contact address of Farm/Facility owner or Farm/Facility contact
‘person,

4. Contact phone number of Farm/Facility owner or Farm/Facility
contact person,

CDM 1017
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5. Whether or not one or more LALs can be accessed at the
Farm/Facility,

6. The physical location of each LAL.

7. Whether or not one or more CLs can be accessed at the
Farm/Facility.

8. The physical location of each CL.

9. Whether or not a litter/manure and/or nutrient management
plan has been prepared for LALs at the Farm/Facility,

10. Estimates of the amounts, rates and dates of prior litter /manure
applications to each LAL at the farm/facility,

11. Estimates of litter treatment or amendments added to each LAL
(e.g., alum, etc), if any, and information as to amount, rate and
dates of application

12. Number, type, physical size and capacity of poultry grow houses
(or other poultry/egg production facilities, as appropriate)
operated at Farm/Facility (“Poultry Houses").

Between one and three Farms/Facilities from each Integrator will be
selected for soil and litter/ manure sampling. Either facilities
containing turkeys or broilers will be selected. One facility with pullets
and one facility with layers will also be selected. Currently 5 facilities
have been identified as the locations for sampling. Additional backup
facilities have also been identified from each Integrator. Each of these
Facilities will have associated LALSs, but may or may not have
associated CLs.

If available, at least three Farms/Facilities with CLs will be selected.

If available, LALs and CLs associated with a single Farm/Facility be
sampled.

If only the CL at a Farm/Facility is sampled, the Poultry Houses at that
facility will not be sampled.

The total number of LALs selected will not exceed fourteen (14).

H. The total number of CLs selected will not exceed five (5).

II. Sampling Documentation

A.

Sampling Log Book and Sampling Forms
1. A Sampling Log Book and Sampling Forms shall be maintained.

2. Example forms are provided in Exhibit B. Pages in the Sampling
Log Book will reference specific Sampling Forms by use of the
Facility Identification.
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. The Sampling Log Book shall be bound and shall be constructed
of waterproof paper.

. Entries in the Sampling Log Book or the on the Sampling Form
shall be made in black permanent ink.

5. Bach page of the Sampling Log Book shall be dated.

6. The preparer shall initial each page of the Sampling Log book.

7. For each Farm/Facility sampled, the following information shall

be recorded in the Sampling Log Book or on the Sampling Forms:

a. Name, address and phone number of the Farm/Facility
owner,

b. Identification of the Farm/Facility, FAC1 ~ FACS5,

c. Name, address and phone number of the Farm/Facility
operator,

d. Name, address and phone number of the Integrator
responsible for the Farm/Facility,

e. Names, addresses and phone numbers of persons who
have spread litter/ manure on LALs associated with the
Farm/Facility,

f. The amounts, rates and dates of prior litter /manure
applications to specific LALs at the Farm /Facility
(confirm State Reports),

g. The existence of prior soil sampling data for LALs or
CLs at the facility (yes orno),

h. The water supply for the Farm /Facility,

i. The legal description (qtr-qtr-qtr-sec-twp-mg) of the
property related to the Farm/Facility,

j. The legal description (qtr-qtr-gtr-sec-twp-rng) of the
CLs at the Farm/Facility,

k. Type of animals generating litter (broilers, layers,
pullets, turkeys, etc.),

1. Number of flocks of birds that have used the litter that is
sampled,

m. The number of birds in each flock that have used the
litter that is sampled,

n. The time since birds last used the litter,

30f 17
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o. Litter treatment (e.g. alum amendment), if any, and
information as to amount, rate and date or dates of
treatment,

.p- Information as to any other fertilizers, chemicals or soil
' amendments added during the last five years,

q- Use of each LAL by cattle (yes or no) and typical
number of cattle.

r. Specific information listed within this protocol,

s. Sketch map of each LAL with approximate dimensions;
indicate local features on the sketch (vegetation, water
bodies, adjacent fields, location of poultry houses, roads,
old fence rows, livestock feeding areas, livestock grazing
areas, etc); dimensions and features can also be placed
on the aerial photographs,

t. Land slope of each LAL (or LAL sub-area),
u. Distance to nearest water body,

v. Notes on weather (temperature, wind, last precipitation
event, etc),

w. Type of vegetation currently on the LAL, if any, and any
known vegetation grown in past 5 years,

x. Use of adjacent fields, and;
y. Other information as appropriate or relevant.
B. Photographic Record

1. A photographic record shall be made and maintained forall
sampling activities on the LAL. Pictures of the LALs, CLs and the
outsides of the poultry house will be taken. No pictures of
sampling activities inside the poultry houses will be taken.

2. All photographs made shall be time and date stamped.
C. Chain-of-Custody

1. A Chain-of-Custody shall be prepared for each set of samples
transferred to the soil and litter processing lab (CDM Support
Laboratory in Denver, Colorado). A second chain-of-custody will
be prepared at the processing lab for the analytical laboratory.

2. The Chain-of-Custody to the soil processing lab shall, at a
minimum, contain the following information:

a. The project name, Illinois River Watershed Soil and
Litter/Manure Sampling,

b. Name of person or entity collecting samples,

CDM 40f17
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Signature blocks with dates and times for all persons
having custody (sampler, shipper, processing
laboratory, etc),

For each sample related to a Chain-of-Custody:

i. The unique numeric identifier on the submitted
sample container/bag,

ii. The date and time the sample was collected,
iii. The sample “matrix” (i.e. SOIL or LITTER), and;

A. Litter Application Locations (LALs) and Control Locations (CLs)
1. Permissible Soil and Weather Conditions

a.
b.

Soils cannot be sampled if water saturated.

Soils cannot be sampled during precipitation events.

2. Division into Sampling Areas

a.

A Sampling Area is an area within a LAL or CL that is
reasonably homogenous with respect to soil types, soil
properties, topography, landscapes, management
history (to the extent known), and other relevant factors,
as appropriate.

For each LAL or CL sampled, the LAL or CL shall be
divided into a maximum of four Sampling Areas,
identified as A, B, C and D.

Sampling Areas identified within the LAL or CL shall be
a minimum of approximately one acre and shall not
exceed approximately 10 acres.

In making determinations concerning the division of the
LAL or CL into Sampling Areas, the person or persons
making those determinations shall consult the relevant
USDA/NRCS soil survey and USGS topographic map
and/or data. The data consulted shall be identified by
reference in the Sampling Log Book.

The person or persons who make the determinations
concerning the division of the LAL or CL into Sampling
Areas shall prepare a sketch map of the LAL or CL and
its constituent Sampling Areas. This sketch map shall
show the approximate boundaries of each Sampling
Area and the estimated area of each Sampling Area.
This information can also be recorded on the aerial
photographs.
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3. Identification of Sub-Sampling Locations

’ a

A Sub-Sampling Location is an area within a Sampling
Area at which individual soil samples will be collected.

A total of 20 sub-sampling locations shall be sampled
for each Sampling Area.

Sub-Sampling Locations shall be identified by following
the procedure outlined in Exhibit C, Sample Location
Protocol for Each of the Sampling Areas, A thru D.

The selection of Sub-Sampling Locations shall avoid:
i. Old fence rows,
ii. Livestock feeding areas,
iii. Livestock loafing areas, and;

iv. Localized conditions atypical of the Sampling
Area.

The geographic coordinates (Latitude and Longitude) of
the first Sub-Sampling Location in each Sampling Area
or a corner of the Sampling Area shall be determined
using a Global Positioning System (GPS) receiver
accurate to at least five (5) meters. These geographic
coordinates shall be recorded in the Sampling Log Book.

Representative Sub-Sampling locations shall be
documented with a time and date stamped photograph.

4. Soil Samples to be collected at each Sub-Sampling Location

a.

For purposes of this Protocol, a Sub-Sampling Loca tion
shall be an area defined by a triangle with three-foot
sides with the middle placed on the Sub-Sampling
Location.

At each Sub-Sampling Location, core samples with a
length of at least six inches will be collected at the
corners of the triangle. The samples will be divided into
three separate soil samples as follows: '

i. Four (4) to Six (6) Inch Sample depth. This two
inch sample will be collected by measuring the
length of the core from the top of the sample.
The two inch section of core will be placed in a
plastic bag with the appropriate identification.

ii. Two (2) to Four (4) Inch Sample depth. This two
inch sample will be collected by measuring the
length of the core from the top of the sample.
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The two inch section of core will be placed in a
plastic bag with the appropriate identification.

" iii. Zero (0) to Two (2) Inch Sample depth. This two
inch sample will be collected by measuring the
length of the core from the top of the sample.
The two inch section of core will be placed in a
plastic bag with the appropriate identification.

iv. One core sample will be collected at each corner
of the triangle until enough sample is collected
(the bag is full, approximately 40 grams).

c. The soil samples collected at each sub-sampling location
shall be collected with soil probe coring devices marked
for 6-inch, 4-inch and 2-inch depths. The diameters of
all soil corers used should be the same, and should be of
a diameter consistent with general practice for
agricultural soil sampling.

d. Whenever a soil sample is to be collected, thatch and
other plant residue shall be removed from the soil
surface prior to pushing the soil probe core into the soil.

i, In the event that soil conditions do not permit
the use of a soil probe coring device, samples
may be collected with a shovel.

ji. Thatch and other plant residue shall be removed
prior to collecting a sample with a
shovel.

iii. When a shovel is used for
collection the following procedure
shall be followed:

(A) At each sub-sampling location, dig a hole at
. least 6 inches deep.

(B) During excavation, material from zero to 2
inches should be placed in abag
appropriately labeled for the depth. Then
the material from 2 to 4 inches should be
placed in a separate bag. And finally the
material from 4 to 6 inches should be placed
in a separate bag.

(C) Material from each depth interval may be
placed on a plastic sheet to facility sample
collection.

CDM 70f 17
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e. Representative soil samples collected shall be
documented with a time and date stamped photograph.

5. Handling of Samples

a. Allindividual samples from each sub-location will be
placed in individual plastic bags (double bagged). The
sample number will be placed between the inner and
outer plastic bag. Each sampling area (up to four
sampling areas per LAL) will have 60 individual
samples (20 sub-sample locations x 3 sample depths = 60
samples). All samples will be shipped to the soil/litter
processing laboratory for compositing.

b. Compositing of Samples will be performed at the soil
processing laboratory. Procedures are provided in
Exhibit D, Soil and Litter Sample Compositing Protocol.

c. Field QA/QC Samples (Soils)

i. Field Duplicate Samples will be created at the
soil processing lab (see Exhibit D).

ii. Blind Standard: A blind standard of a certified
reference soil shall be sent to the analytical lab
for every 50 samples send to the analytical
laboratory. The blind standard will be sent by
the soil processing lab (see Exhibit D).

iii. Decontamination Blank: a sample of the final
decontamination rinsate shall be collected and
forwarded to the soil processing laboratory for
analysis at a frequency of one decon rinsate
collected after sampling is completed at a
facility. The decon blank will be generated in the
field using laboratory grade distilled water.

6. Decontamination Procedures

a. After each collection of the 20 sub-samples, all
equipment that will be reused will be decontaminated.
That is, decontamination will occur between every LAL,
Litter Application Location.

b. Decontamination will consist of removing all soil or
other material by brushing/scraping the equipment.
The equipment will then be washed with a phosphate
free soap solution. This will be followed by a rinse with
distilled water and then with 6 percent bleach.

¢. All decontamination water and solutions will be
contained and removed from the facility. The

CDM 8of 17
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decontamination fluids will be tested and disposed
appropriately.
IV. Litter/Manure Sampling
A. General Conditions

1. All litter/manure samples shall be collected by the farm owner or
his designated representative.

2. All litter/manure samples shall be collected with litter/manure
in place within Poultry Houses. '

3. Litter/manure may be sampled at any time regardless of weather
conditions.

4. More than one Poultry House may be sampled ata
Farm/Facility. The litter/manure from each house shall be
maintained as a separate sample. Typically two to three houses
will be sampled at each farm/ facility.

B. Location and Distribution of Poultry House Sub-Sample Collection
Points

1. Broiler or Pullet Houses

a. A schematic of the sampling scheme for the collection of
litter/ manure samples is shown in Exhibit “E".

b. Sub-samples are collected from approximately 1/3
house-width zones.

c. Approximately six samples are collected from each
zone.

d. Sub-samples should be located so as to obtain two
samples from around the waters, feeders and walls on
each side of the house.

e. Sub-samples are spaced at 20 to 25 pace intervals.

f. Sub-sampling locations alternate between the “sides” of
each zone (i.e. a “zig-zag” pattern is traversed between
sampling locations within a zone).

g. Sub-samples collected from adjacent zones should not
be immediately adjacent.

2. Breeder Houses (partially slatted)

a. Sub-samples shall be collected from both slatted and
litter areas.

b. Twenty (20) sub-samples shall be collected

CDM 90f 17
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¢. Sub-samples shall proportionally represent the relative
aerial proportion of slatted and litter areas; for example
if 2/3 of the house is under slats, and 1/3 is litter area,
14 litter/ manure samples should be collected form
under the slats and 7 litter/manure samples should be
collected from the litter area.

d. Sub-samples taken beneath slats shall be as fully
penetrating of the manure as possible and shall be
distributed so as to obtain a representative sample of the
entire slatted area.

e. Sub-samples from litter areas shall be collected in the
same manner (i.e. “zig-zag” pattern) as used for broiler
or pullet houses. (See Exhibit “E”).

3. Other Circumstances

a. Sampling of litter/manure within a Poultry House for
circumstances and conditions other than those described
for Broiler, Pullet or Breeder Houses shall be conducted
so as to obtain a representative sample of the
litter/manure within that Poultry House.

b. The circumstances or conditions requiring a variation
from the sampling protocol described for Broiler, Pullet
or Breeder Houses shall be documented in the Sampling
Log Book.

c. A description of the method(s) and procedures used to
collect a representative sample of the litter/manure
within a Poultry House in which the sampling protocol
for Broiler, Pullet or Breeder Houses cannot be followed
shall be documented in the Sampling Log Book.

d. The method(s) and procedures used to collect a
representative sample of the litter/manure within a
Poultry House in which the sampling protocol for
Broiler, Pullet or Breeder Houses cannot be followed
shall follow the principles embodied in the reference
materials attached as Exhibit “E”.

C. Documentation

1. The geographic coordinates (Latitude and Longitude) of the
approximate center of each sampled poultry house along its long
axis shall be determined using a Global Positioning System (GPS)
receiver accurate to at least five (5) meters. This measurement
shall be made outside the poultry house. These geographic
coordinates shall be recorded in the Sampling Log Book.
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2. All sub-samples shall be collected with an appropriate solid
manure sampling device.

3. All samples from litter areas shall be collected through the full
thickness (surface to base) of the litter/manure.

4. All samples from slatted areas shall, to the extent possible, be
collected through the full thickness (surface to base) of the
litter/manure.

5. Immediately after collection, all sub-samples shall be placed in a
plastic bag contained inside a 5-gallon plastic bucket.

6. For partially slatted houses, sub-samples from slatted and litter
areas shall be composited together.

7. The 5-gallon bucket will be given to staff from the Oklahoma
Department of Agriculture, Food and Forestry.

D. Sample Compositing

1. The plastic bag inside of the 5-gallon bucket will be closed with a
tie. The appropriate chain-of-custody will be placed inside each
bucket and the bucket sealed. The bucket will be transported to
the soil/litter processing lab. No mixing or compositing will
occur in the field. :

2. Field QA/QC Samples (Manure/Litter)

a. Field Duplicate Samples will be created in the soil/litter
processing lab (see exhibit D).

b. Decontamination Blank (created in the field): a sample
of the final decontamination rinsate shall be collected
and forwarded to the processing lab to send to the
analytical lab for analysis at a frequency of one decon
rinsate for every facility.

c. Blind Standard (created at the soil/litter processing
lab): A blind standard of a certified reference soil shall
be sent for every 10 litter samples sent to the analytical
laboratory (two blind standards).

V. Person(s) Collecting Samples and Observing Sampling

A. Personnel from the Oklahoma Department of Agriculture, Food and
Forestry will conduct the soil sampling from each LAL. If permission
from the owner is obtained to go on the field, personnel from CDM
will also assist in sampling of the field. If permission is not obtained,
CDM personnel will remain at the edge of the field to receive the
samples. CDM personnel can process samples, chain-of-custody,
coordinate shipping, etc.
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B. Neither personnel from the Oklahoma Department of Agriculture,
Food and Forestry or CDM will collect litter from the poultry houses.

VI. Identification of Samples

A. Identification of Samples

1. Identifying information to be recorded on the sample label for
soil samples:

a.

Alphanumeric identification of the LAL or CL: LAL1 -
LAL24, CL1 - CL8. The log book will be used to record
the farm and location of each LAL or CL.

Alphanumeric identification of the Sampling Area: A -
D

Alphanumeric identification of the Sub-sample location:

1-20

Alphanumeric identification of the depth of collection
(i.e. -2, -4, -6)

* The following sample number is an example of the soil

sample taken from LAL field number 5, sampling area
B, sub-sample location 18, and a depth of 2 inches:

LAL5-B-18-2

For samples submitted to the analytical lab, additional
alphanumeric identification of the type of sample will
be added to the end of the identification number:

i. A= laboratory sample
ii. B =laboratory duplicate
iii. C = reference soil (standard)

iv. D = decontamination blank (added to field
samples)

v. E = laboratory QA/QC (extré volume)
Date of sample collection (only on chain-of-custody),
Time of sample collection (only on chain-of-custody),

Initials of the person collecting the sample (only on
chain-of-custody). '

2. Identifying information to be recorded on the sarhple label for
litter/manure samples:

a.

Alphanumeric identification of the Facility: FACl -
FACS.

12 of 17
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b. Alphanumeric identification of the Poultry House: A-
C

c. The following sample number is an example of the litter
sample taken from facility number 5 and poultry house
B:
FAC5-B

d. Samples sent to the analytical laboratory will have
alphanumeric identification of the type of sample added
to the end of the number:

i. A= laboratory sample
ii. B =laboratory duplicate
iii. C = reference soil (standard)
iv. D = decontamination blank (added in the field)
v. E = laboratory QA/QC (extra volume)
e. Date of sample collection (only on chain-of-custody),
f. Time of sample collection (only on chain-of-custody),

g. Initials of the person collecting the sample (only on
chain-of-custody).

B. When sending samples to the analytical lab, identifying information
marked on the sampling container shall be protected by covering the
identifying information with clear plastic tape.

VIL Shipment of Samples to the soil/litter processing laboratory and to the
analytical laboratory

1.

Once placed in sampling containers (plastic bags or jars), samples
shall be placed on blue ice (sealed in plastic bags) within
insulated protective containers.

If possible, samples shall be shipped immediately via overnight
shipment to the analytical laboratory.

In no event, shall samples be held more than 24 hours before
shipment.

Samples shall be sent to the laboratory under a Chain-of -
Custody.

A custody seal will be place on the outside of the container across
the area between the lid and the container. The custody seal will
be signed.

130f 17
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6. The Chain-of-Custody shall be sealed in a plastic bag and placed
within the insulated protective container holding those samples
to which it refers.

VIII. Analytical
A. Laboratory

1. The laboratory conducting the analyses shall be experienced in
conducting the specified analyses and shall have certifications to
conduct the specified analyses.

2. All analyses and sample preparation shall be conducted using
accepted and published protocols and/or methods.

B. Analytical Protocols

1. Soil samples will be analyzed for one of two sets of parameters
(short list or long list). Table 1 provides the parameters and
analytical methods for the short and Table 2 provides the
parameters and analytical methods for the long list.

2. Litter samples will be analyzed for Table 2 parameters.

Table 1: Short List Parameters — Soil

Parameter

Method

Moisture content (%)

Gravimetric (105C)

Organic matter

Walkley-Biack (Modified)

Sail pH

Water 1:1

Soil Conductivity

Water 1:2

Total Nitrogen

Kjeldahl, modified

Total Aluminum (Al)

EPA SW-3050/6010

Total Phosphorous (P)

EPA SW-3050/6010

Total Arsenic (As)

EPA SW-3050/6010

Total Copper (Cu)

EPA SW-3050/6010

Total Zinc (Zn)

EPA SW-3050/6010
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Table 2: Long List Parameters — Manure and Soil

Parameter

Method

Moisture content (%)

Gravimetric (105C)

Organic matter

Walkley-Black (Modified)

Texture (% sand, silt and clay)

Hydrometer ASTM-D422

Soil pH

Water 1:1

Soil Conductivity Water 1:2
Total Phosphorous (P) EPA SW-3050/6010
Mehlich-lli Phosphorous {Mehlich-lil P) Mehlich il {iICP)

Soluble Phosphorous

Water 1:10, Bull.396, pg 17

Soluble nitrate

Water 1:10

Total Nitrogen

Kjeldahl, modified

Soluble ammonium Water 1:10
Soluble sulfate Water 1:10
Soluble chioride Water 1:10
TAL Metals EPA SW-3050/6010
Total Molybdenum (Mo) EPA SW-3050/6010
Bacteria:
Total coliform SM-9221B
enterococcus SM-8221F
Fecal coliform SM-9230B
e-coli SM-9221F
staphylococcus MPN
campylobacter MPN
salmoneila MPN
178-estradiol, estrone, estriol LC-MS-MS

C. Anticipated number of samples

1. Soils: Assuming four areas and three depths will be collected at
15 LALs and 6 CLs, 252 soil samples (32 fields x 4 areas x 3
depths) will result (after compositing) and be analyzed. In
addition, 25 duplicates (1 in 10); 5 decon rinsates (one after each
facility); and 5 standards (1 in 50) will be collected. Two samples
for each LAL and CL (21 x 2 = 42) will be selected for Table 2
analyses. Four of the duplicates, one of the standards and one of
the rinsate samples will be analyzed for Table 2. The remaining
samples (210 soil samples, 21 duplicates, four standards and four
rinsates) will be analyzed for Table 1 parameters. In total, 287
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samples will be analyzed (239 for Table 1 and 48 for Table 2
parameters).

2. Litter: Assuming three houses from each of five integrators, 15
litter samples will be collected. In addition, 5 duplicates, two
decon rinsates and two standards will be analyzed. In total, 24
samples will be analyzed for Table 2 parameters.

D. Data Reporting
1. Data from the laboratory shall be reported in both electronic and
paper reports.

2. Data reports shall include all quality control data generated,
including results for duplicates, blanks and spikes, as applicable.
A level 3 data quality report will be provided by the laboratory.

3. Data reports shall include a copy of the Chain of Custody
accompanying each set of samples submitted .

IX. Biosecurity, Decontamination of Equipment and Personal Protective
Equipment

A. All persons engaged in sampling, observing sampling or documenting
sampling under this protocol shall follow appropriate biosecurity
precautions. '

B. Soils

1. To the extent possible, disposable sampling equipment should be
used.

2. All reusable sampling equipment shall be decontaminated using
a non-phosphate detergent and three deionized water rinses
between Sampling Areas.

C. Litter/Manure

1. To the extent possible, disposable sampling equipment should be
used. :

2. All reusable sampling equipment shall be decontaminated using
a non-phosphate detergent and three deionized water rinses
between poultry houses.

D. Health and Safety Plan: A health and safety plan that is specific to this
sampling protocol will be prepared and reviewed by all samplers.

X. Exhibits

A. Map showing the boundary of the Illinois River Watershed, Roads,
Towns and Public Land Survey Grid.

B. Forms for recording field information.

C. Sample Location Protocol for Each of the Sampling Areas, A thru D.
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D. Soil and Litter Sample Compositing Protocol.

E. Schematic of the Sampling Scheme for the Collection of Litter/Manure
Sub-Samples.

F. Reference Materials Relied Upon in Preparing this Document

1. Zhang, H. and Johnson, G. 2003. How to get a good soil sample.
Oklahoma State University Cooperative Extension Service Fact

Sheet F-2207. Available at http:/ /osuextra.okstate.edu/pdfs/F-
2207web.pdf

2. Zhang, H., Hamilton, D. W. and Britton, J. G. 2002. Sampling
Animal Manure. Oklahoma State University Cooperative
Extension Service Fact Sheet F-2248. Available at
http:/ /osuextra.okstate.edu/pdfs/F-2248web.pdf

3. Eucha/Spavinaw Watershed Management Team. Undated. Soil
Sampling Protocol.

4. Eucha/Spavinaw Watershed Management Team. Undated. Steps
for Pulling Litter Samples.
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